WHAT'S KNOWN ON THIS SUBJECT: Previous studies examining developmental outcomes associated with late preterm and early term birth have shown mixed results. Many of these studies did not fully take into account the role of the social environment in child development.
Preterm birth is defined as delivery before 37 weeks' gestation. Although developmental risks associated with very preterm birth (,34 weeks) are well established, 1 children born closer to term were traditionally assumed to be low risk. 2 Recent research suggests that children born late preterm (34-36 weeks) and early term (37-38 weeks) may be at greater risk for poor developmental outcomes than full-term peers (39-41 weeks), prompting some experts to recommend expanding the definition of preterm to include births before 39 weeks. 3 However, it is unclear to what extent these outcomes are associated with being born early (mild physiologic immaturity) or with factors associated with being born early (social risk factors).
Studies have shown that, compared with children born at term, children born late preterm are at risk for developmental delay 4 and low IQ. 5 They perform worse on academic tests (receptive vocabulary, reading, mathematics), [6] [7] [8] are more likely to have special education needs, 7, 9 and are at risk for cerebral palsy and attention deficits. 10, 11 A handful of studies have shown that children born early term may be at risk for low IQ 12 and poor academic performance. 6 On the other hand, several studies failed to find significant risks for poor developmental outcomes for late preterm 13, 14 and early term 15 births.
Evidence of rapid fetal brain development at 34 to 40 weeks' gestation 16 supports the argument that mild physiologic immaturity explains these risks. However, children do not develop in isolation. 17 A large body of literature supports the importance of social factors, particularly parenting, in child development. 17 Most late preterm and early term studies have downplayed the role of social factors. 7, 9 However, the intricacies of the social environment must be taken into account to delineate the effects of late preterm and early term birth on development.
Theories of child development clarify the roles of these social factors. Bioecological theory 18 distinguishes between proximal social processes and social context. Proximal social processes refers to ongoing child-environment interactions; in the early years, the most important is parenting (ie, interactions, effectiveness, and consistency). 19, 20 Social context refers to settings in which the child develops; in the early years, the most important is the home, described in terms of family structure, resources, and functioning. The concept of double jeopardy enhances bioecological theory by capturing the idea that children with both biological and social risk factors are at even greater risk for poor outcomes than those with only biological or social risks. 21, 22 (Escalona 21 introduced this idea by showing greater cognitive decline among low birth weight infants in low versus high socioeconomic status households.) Parenting may be a more relevant effect measure modifier because parenting most directly affects child development 23 and is modifiable.
Objectives
Our aim was to elucidate the role that gestational age (mild physiologic immaturity) plays in determining risks of poor developmental outcomes among children born late preterm and early term by examining the contribution of gestational age to these outcomes in the context of proximal social processes. The research questions, depicted in Fig 1, were as because respondents were not identifiable. For this study, 0-to 1-year-olds in EarlyChildDevelopmentcohortsofCycles 2 through 6 were pooled and followed for 2 subsequent cycles (N = 15 099 at 2-3 years; N = 12 302 at 4-5 years) (Fig 2) .
Participants
The NLSCY excludes children living in institutions or on reserves and whose parents are members of the armed forces. Additional criteria used to define our study sample were born at 34 to 41 weeks 1,24 and singleton gestation. 25, 26 Children were excluded if their respondent was not the biological mother at all cycles. (Questions about the perinatal period were asked only of biological mothers at child age 0 to 1 years to maximize validity of responses.) At a given cycle, ,3% of children had a respondent who was not the biological mother.
Data Sources
The NLSCY sampled children from all 10 provinces through the Labor Forces Survey, whichhas a stratified, multistage design that uses probability sampling. Primary strata were defined by urbanicity; secondary strata were defined by income and population density. Clusters of dwellings were identified within strata, and dwellings were systematically sampled from clusters. For Early Child Development cohorts, 1 child per household was selected (exception: twins, Cycles 3 and 4). Data collection was by computer-assisted telephone and personal interviewing.
Measures
Gestational age was determined by maternal report (at child age 0-1 years) of the days or weeks before or after the due date the child was born. Studies show accurate maternal recall of gestational age when questions are in relation to due date. 27 Nevertheless, to maximize accuracy, we excluded children with implausible birth weight for gestational age (.4 SDs, for boys and girls separately). 28, 29 Gestational age was based on completed weeks (36 weeks, 6 days = 36 completed weeks), 2 and children were classified as late preterm (34-36 weeks), early term (37-38 weeks), or full term (39-41 weeks). 2 Developmental outcomes were described in terms of developmental delay and receptive vocabulary delay. Developmental delay was measured at 2 to 3 years using the Motor and Social Development Scale, which was developed by the US National Center for Health Statistics. 30 The parent responds to 15 yes/no task performance questions (which vary depending on the child' s age), and the "yes" responses are summed. Scores were standardized by 1-month age groups (M = 100, SD = 15), and children scoring $1 SD below the age-standardized mean were classified as having a delay. 31 The Motor and Social Development Scale has good construct validity; scores are correlated with the Bayley Scales of Infant Development (3rd edition), 32 and high scores are predictive of fewer behavior problems. 30, 32 Receptive vocabulary delay was measured at 4 to 5 years using the Peabody Picture Vocabulary Test-Revised (PPVT-R). In the NLSCY, all PPVT-R assessments are conducted in person with a trained tester who presents a series of pictures and states a word for which the child must choose the correct picture. There are 175 items of increasing difficulty. 30 The number of correct responses is computed, and an age-standardized score is based on 1-month age groups. Children scoring $1 SD below the agestandardized mean were classified as having a delay. The PPVT-R performs well (split-half reliability coefficient = 0.80). 33 Social factors were classified as proximal social processes (parenting) or social context variables. Parenting was measured using the Parenting Scale. of poor performance). 30 Questions vary depending on the child' s age. The Parenting Scale shows good construct validity; it is correlated with family structure and socioeconomic status. 30 For each subscale, the standardized average across periods of data collection was taken to reflect the "average exposure" of the child; the "worst" 10% was considered to be poor parenting. 36 was used to assess unadjusted associations between covariates and outcomes before multivariable analyses.
To address the first research question, we directly estimated adjusted relative risks (aRRs) by using multivariable modified Poisson regression. 36 Parsimonious models were built with blockwise entry of variables according to conceptual categories: perinatal variables, gestational age, family structure, 
RESULTS
Of 18 642 eligible children, 0.7% were excluded because of implausible birth weight for gestational age. The sample size was N = 15 099 at 2 to 3 years (18.5% lost to follow-up or excluded) and N = 12 302 at 4 to 5 years (33.6% lost to follow-up or excluded) (Fig 2) . Table 1 summarizes descriptive statistics at both ages.
Research Question 1
The rate of developmental delay in 2-to 3-year-olds was 14.2% (16.7% in late preterm, 14.3% in early term, and 13.9% in full term). In unadjusted analyses, children born late preterm appeared to have greater risk for developmental delay (RR = 1.26; 95% CI, 1.01 to 1.56). However, after we controlled for confounders, children born late preterm (aRR = 1.13; 95% CI, 0.90 to 1.42) and early term (aRR = 1.11; 95% CI, 0.96 to 1.27) were not at greater risk for developmental delay than those born full term ( Table 2 ).
The rate of receptive vocabulary delay in 4-to 5-year-olds was 13.0% (13.1% in late preterm, 13.9% in early term, and 12.7% in full term). After we controlled for confounders, children born late preterm (aRR = 1.06; 95% CI, 0.79 to 1.43) and early term (aRR = 1.03; 95% CI, 0.85 to 1.25) were not at greater risk for receptive vocabulary delay than those born full term (Table 3) .
Research Question 2
Additive interactions between gestational age and parenting subscales were tested (Table 4) . RERIs show the excess risk that is attributable to interaction. For both outcomes, because all RERIs were close to 0, there was no evidence of excess risk due to interaction for any of the parenting subscales for either late preterm birth or early term birth.
Sensitivity Analyses
Results for the first research question were unchanged when neonatal special care andbreastfeedingwere addedtothe multivariable models (data not shown).
It is possible that null findings for the second research question could be explained by lack of power caused by limiting "poor parenting" to 10% of scores. We reran analyses using 25% as a cutoff. Results remained unchanged, with RERIs near 0 (data not shown).
To test the validity of our gestational age variable, we examined the association between late preterm and early term birth and poor neonatal outcomes 39, 40 in our data. Compared with children born full term, there was greater risk for neonatal special care for children born late preterm (aRR = 3.71; 95% CI, 3.15 to 4.38) and elevated but not statistically significant risk for children born early term (aRR = 1.16; 95% CI, 0.98 to 1.37) ( Table 5) .
DISCUSSION
There was elevated risk for developmental delay among children born late preterm compared with those born full term (16.7% vs 13.3%). Although this unadjusted association is an important finding, it was no longer statistically significant in adjusted analyses. Moreover, there was no evidence of elevated risk for developmental delay among children born early term or for receptive vocabulary delay among children born late preterm or early term. Although these findings contrast with those of some previous studies, several others also found no association. [13] [14] [15] Despite a null adjusted main effect, there could be significant risks associated with mild prematurity in families with proximal social risks (poor parenting). 21, 22 This was not the case in our study, in contrast with previous research suggesting an interaction between mild prematurity and social factors. [41] [42] [43] However, the main effects for parenting showed a strong association with developmental outcomes, even after we controlled for social context variables. This finding is consistent with previous literature showing that a lack of positive involvement, punitive discipline because of parenting ineffectiveness, and inconsistency are associated with poor developmental outcomes. 19, 20 Consistent with previous research, 39, 40 we found a strong association between late preterm birth and neonatal special care (Table 5 ). This finding gives us confidence in the validity of our gestational age variable. It is possible that the impact of mild prematurity loses strength beyond the neonatal period, particularly once social factors are taken into account. The relative importance in childhood of gestational age and proximal social processes such as parenting is reflected in the size of their RRs, which were much larger for parenting than for gestational age. Population attributable fractions for parenting (interactions, 3.99%, 3.03%; effectiveness, 1.27%, 1.18%; consistency, 2.89%, 4.53%) were also slightly larger than those for gestational age (late preterm, 0.93%, 0.43%; early term, 3.06%, 0.85%) (for developmental delay and receptive vocabulary delay, respectively). (However, all population attributable fractions for these main variables were small, showing that many other factors explain the complexity of child development.)
Strengths and Limitations
A major strength of our study was the extensive coverage of information on factors thatinfluencechild development. In contrast with previous research, 7,9 we were able to account for parenting and other important social risk factors. Moreover, the longitudinal nature of the data allowed us to capture aspects of the social environment at .1 time point (eg, changes in family income adequacy and maternal partnership status). A limitation was that NLSCY data were mostly by maternal self-report. Although we took steps to maximize the validity of the gestational age variable, it is possible that null findings are partially due to misclassification. Other perinatal variables may have been overreported or underreported, 44 but this is expected to be minimal because all perinatal questions were asked soon after birth. It is possible that maternal report of developmental delay was distorted by the mother' s health or socioeconomic characteristics. 45 However, parental concerns are considered to be a valuable component of clinical assessments of development. 46 Bias could have been introduced if we falsely considered variables to be mediators or confounders. We did not exclude or control for sensory impairments, disabilities, or chronic health conditions because this could result in adjusting away part of the association between gestational age and developmental outcomes (if such conditions are outcomes of mild prematurity). However, because we wanted to isolate the effect of mild prematurity, we controlled for biological determinants of late preterm and early term birth (which could harm the fetus) 47 and social factors (which are associated with preterm birth 48 and child development 18 ). Although there may be a reciprocal relationship between child and parental behavior, 49 we considered parenting to be a confounder because parenting skills are a proximal representation of the social environment. 23 This conceptualization is consistent with previous research 20, 50 ; moreover, the relationship between gestational age and developmental outcomes was nonsignificant even before parenting was entered into the model. We were unable to exclude children with congenital anomalies, because no question in the NLSCY asks about such conditions. However, congenital anomalies, some of which are not survived past infancy, account for ,2% of births. 51 Our study may be limited by issues related togeneralizability.Therewaslosstofollowup; nonrespondents were more likely to have social risk factors, including singleparent families, income inadequacy, and low maternal education. Data collection began before 2000; the incidence of late preterm birth has increased in recent years, 52 and social conditions have shifted over time. Although it is possible that frequencies of factors under study are not entirely generalizable, our goal was causal inference, not prevalence estimation. According to Rothman and colleagues, 53 threats to external validity do not affect internal validity; therefore, associations remain valid.
Recommendations for Future Research
Future research could build on this study by performing a similar analysis (with full consideration of social factors) in a sample for which there is a measure of gestational age based on first-trimester ultrasound. 54 There appears to be a dichotomy between clinical samples with NS, P . .20, so variable removed from modeling process. *Analyses also control for design variables (cycle of entry into the NLSCY, province, and urban/rural status). a Alcohol consumption during pregnancy referred to "any" alcohol consumption (because heavy consumption was too rare to be analyzed). As a result, this variable was strongly confounded by high socioeconomic status, which could explain the protective effect seen here. gold standard measurement of gestational age (but poor attention to social factors) 11, 12 and population-based surveys with adequate representation of social factors (but maternal report of gestational age). 4 Although it is difficult to measure all variables with precision, there is a need for studies in samples that can adequately address both biological and social factors.
CONCLUSIONS
Although there was slightly elevated unadjusted risk of developmental delay associated with late preterm birth, findings from multivariable models suggest that social factors, not gestational age, are the most important predictors of outcomes beyond the neonatal period in births close to full term. 
